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(54) IMPROVEMENTS IN SEATS HAVING 
ADJISTABLE BACKRESTS 

(71) We, AuTOMOBiLOVE 2^voDY, angular relationship between the backrest 

Narodni Podnik, a Czechoslovakian Body and the seat rest bemg adjusted by a relative 

Corporate, of Mlada Boleslav. C^hoslo- rolling movement between die gear disc and 

vakia, do hereby declare the invention, for the gear ring, wherein the gear disc and the 

5 which we pray that a patent may be granted gear ring have respective sinuous teeth pro- 50 

to us. and the method by which it is to be files such that all the teeth of one of the two 

performed, to be particularly described in gears are always substantially in contact 

and by the following statement: — with those of the other when the gears are 

The invention relates to seats having ad- rolling, and wherein there is provided for 

10 Instable backrests enablmg contmuous ad- effecting the rolling movement a guide mem- 55 

justment of the slope of the seatback, and ber lotatable by and eccentrically located 

particularly to joints for such backrests. with respect to a driving shaft. 

Thoe are known jomts with an outer and The sinuous teeth profiles may be of 

an inner wheel forming cycloidal gearing* trochoidal form. However. ccMiveniently the 

15 the tooth flanks having the form of epi- .roots between adjacent teeth of the gear disc 60 

cycloids. These cycloidal wheels have are shaped as arcs of a circle and the tips 

nevertheless a disadvantageous feature in of the teeth of the gear ring, are shaped as 

that the adjustment of the correct distance arcs of another circle of smaller radius Uian 

between the axes is critical, resulting m m- the first circle. Then, the tips of the teeth 

20 creased demands during the manufacture to of the gear disc may be shaped accordmg ^5 

set the eccentricity up precisely. Usually to an envelope generated by the position 

there are complicaticms in assembly due to relative to a gear disc tooth adopted by a 

the fact that, m these mechanisms, it is neighbouring tooth of the gear ring as the 

necessary to use a full eccentric cylindrical gears perform a complete rolling revolu- 

25 guide for the mobile wheel and so the as- tion. Conveniently also, the guide member 70 

sembly of the joint must be performed from is arranged such that the eccentric rnove- 

both sides which necessitates the use of a ment of one of the gear disc or the gear 

separate control knob. The manufacture of ring with respect to the other thereof is 

the gear by pressing is diflScult because, of constrauicd by the guide member only m 

30 the shape of the gear teeth and the service the dkection parallel to the common tan- 75 

life of the joint is lower because of the rela- gent at the point of contact of the rolling 

tively small radii of curvature of the circles of the two gears. (The motion of the 

cycloidal teeth. two gears may be compared with that of 

According to the present invention there one circle rolling inside another, the com- 

35 is provided a seat having an adjustable mon tangent at the point of contact of the 80 

backrest connected to a seat rest by a joint rollmg circles being at right angles to the 

comprising two parts hin|;e(Uy connected to- line of centres of the two gearsO Thus, m 

gether, the two parts bemg arranged to be one preferred embodiment the guide niem- 

rigidly connected to the backrest and the ber comprises two portions shaped as seg- 

40 scat rest respectively, an externally-toothed ments of a circle having their chords slid- 85 

gear disc secured to one of said parts, and. able on the driving shaft in two opposed 

an internally-toothed ^ar ring secured to recesses therein in a direction transverse to 

the other of said parts, the number of teeth the axis of the shaft, the driving shaft being 

on the gear disc differing from the number rotatably mounted in and coaxial with one 

45 of teeth on the g ear ring by one tooth, the of the gear ring or the gear disc and the 90 
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guide member being rotatably mounted in 
and coaxial with the other of the gear ring 
or the gear disc. 
An advantage of the mvention is that 
5 there is achieved a decrease of the stress 
of the eccentric guide and a simplification 
of the design and of the mountmg of the 
joint of the adjustable seat back by the use 
of gear teeth having these sinuous profiles. 

'0 The curved tooth profiles automatically set 
the distance between the axes of the gears 
and show also very advantageous features 
from the technological standpomt because 
they are formed with greater radii of curva- 

15 ture and in the case of the use of pressed 
gears the service life of the pressmg tool is 
mcreased. Further, forming the previously 
- mentioned portions of the teeth profiles as 
circular arcs enables the manufacture of the 

20 pressing tooth to be greatly sunplified and 
the production costs decreased. 

An example of a specific embodiment of 
a joint of an adjustable seatback construc- 
ted according to the invention, is shown on 

25" the accompanying drawing, in which: 

Figure 1 shows the front view of the joint 
of the adjustable seatback in a sectional 
view. 

Figure 2 is a sectional view throngh the 

30 plane C-C of Figure 1, 

Figure 3 is a detail view of the gear teeth 
of the gear disc and gear ring. 

Figure 4 shows a sectional view through 
the plane D-D of Figure 1. 

35 The joint of a seat having an adjustable 
baclcrest comprises a gear disc 1 with ex- 
ternal gear teeth formed on a lower arm 9 
which is rigidly connected to the seat rest 
frame and a gear ring 2 with internal gear 

4^ teeth formed on an upper arm 10 which is 
rigidly connected to the backrest frame. An 
axially located cylindrical driving shaft 3 
passes through the centre of the disc 1 with 
the external gear teeth, and on the outer end 

45 of the shaft is fixed a control knob 5, an 
embellishment 13 covering the outer side of 
the shaft. The driving shaft is provided with 
two opposed recesses 11 in which are in- 
serted segments 4 in the form of segments of 

50 a circle which transform the rotary motion 
of the driving shaft 3 into a circling motion 
. of the ring 2 with the internal gear teeth. 
The axial location is provided by a collar 
6 and by a spring retaining ring 7. Elastic 

55 members 8 and 12 are inserted between the 
outer faces of the gears 1 and 2 and the 
retaining ring 7 and the collar 6 respectively 
so as to take up the axial running clearance 
of the joint 

60 R6tary motion of the control knob 5 is 
transferred by means of the driving shaft 
3 to the segments 4 and forces the ring 2 
with the internal gear teeth to roll on the 
disc 1 with the external gear teeth. The ring 

65 2 with the internal gear teeth partly rotates 



and partly performs a circling motion as a 
result of eccentricity e The gear teeth on 
both the disc 1 and the ring 2 have sinuous 
profiles as shown in figures 2 and 3, and 
are designed such that the disc 1 with one 70 
gear tooth less than the ring 2 can roll round 
inside the ring 2 with each of its teeth re- 
maining in contact with the neighbouring 
tooth of the ring 2. The roots between ad- 
jacent teeth of the gear disc 1 and the tips 75 
of the teeth of the gear ring 2, for the 
reasons of simplifying the manufacture of 
a pressing instrument and for increasing its 
service life, are formed as arcs of circles 
with radii n and r-. The tips of the teeth 80 
of the gear disc 1 between the points A and 
B are formed to match the envelopes formed 
by the mating profiles of the teeth of the 
ring 2 that arise through the rolling the two 
gears. The difference between such circular 85 
arcs and an ideal trochoidal profile for the 
teeth is a maximum of approximatetly 0.01 
mm in the direction of a line normal to the 
curve of the tooth flanks as calculated on 
an automatic computer, for an ecc^tricity 90 * 
of 1 mm, which difference is, for the func- 
tion of the mechanism, a negligible value. 
The mechanism of the mvention exhibits 
one degree of freedom less than other 
known and similar designs in that the sepa- 95 
ration of the axes of the disc 1 and ring 2 
is set automatically as a result of the smuous 
teeth profiles. Therefore, a full eccentric 
guide for the ring 2 is not provided but a 
guide only exerting a force in the direction lOQ 
parallel to ^e tangent line t at the contact 
pomt of rolling drcles ki and k* of the 
gears 1 and 2. This guide is, in this em- 
bodiment of the invention, formed by the 
two segments 4 in the form of segments of 105 
a circle which are seated in recesses 11 to 
be radially movable in a direction parallel 
to the line of centres of the rolling circles 
of the two gears. The recesses 11 prevent 
movement of the segments 4 in a direction hq 
perpendicular to the surfaces of the reqesses 
11 so that force is exerted on ring 2 in that 
direction. A positive setting of the sepa- 
ration of the axes of the two gears 1 and 
2 by means of an eccentric cam to a mag- 115 
nitude e is not performed in the present 
device because this act is performed auto-, 
matically as an effect of the features of the 
sinuous teeth profiles. Thus the assembly 
of the chair joint is simplified because the X20 
assembly of the individual parts may be 
performed from the side of one part only. 
There can be used a simple (in production) 
unitary control knob 5 which is rigidly con- 
nected with the driving shaft 3. The mecha- 125 
nism is therefore self-locking which means 
that the seatback can .be adjusted to another 
position by a mere partial rotation of the 
control knob 5. 
The stiffness of the backrest may be in- 130 
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creased by the use of a joint as described 
above on both sides of the backrest The 
individual mechanism are then connected 
through a connecting rod that transfers the 
5 motion of the driving shaft 3 to the mecha- 
nism on the opposite side of the backrest 

The disc 1 with the external teeth is, in 
the described embodiment of the invention, 
fixedly joined to the seat frame and the ring 

*^ 2 with the internal gear -teeth is fixedly 
joined to the seatback frame which me^s 
that there occurs a rolling of the ring 2 on 
the disc 1. The kmematic opposite to this 
may be used, by fixecfly johung the ring 2 

1^ with the internal gear teeth to seat frame 
and the disc 1 with the external gear teeth 
to the seatback frame and to roll the disc 
1 on the ring 2. This solution is neverthe- 
less less suitable because the seatback will 

20 move m the op^site direction to the direc- 
tion of the rotation of the control knob 5. 

The joint for an adjustable backrest can 
be used in all types of seats, especially in 
the seats of automobiles. 

25 Havmg regard to the Provisions of Sec- 
tion 9 of the Patents Act, attention is direc- 
ted to the claims of Patents No. 1 091 994 
and No. 1 180 848. 
WHAT WE CLAIM IS:— 

30 1. A seat having an adjustable bracket 
connected to a seat rest by a joint compris- 
ing two parts hingedly connected together, 
the two parts being arranged to be rigidly 
connected to the backrest and the seat rest 

35 respectively, an externally-toothed gear disc 
secured to one of said parts, and an in- 
ternally-toothed gear ring secured to the 
other of said parts, the number of teeth on 
the gear disc differing from the number of 

•40 teeth on the gear ring by one tooth, the 
angular relationship between the backrest 
and the seat rest bemg adjusted by a relative 
rolling movement between the gear disc and 
the gear rmg, wherein the gear disc and the 

45 gear ring have respective sinuous teeth 
profiles such that all the teeth of one of the 
two gears are always substantially in con- 
tact with those of the other when the gears 
are rolling, and wherein there is provided 

50 for effecting the rolling movement a guide 
member rotatable by and eccentrically loca- 
ted with respect to a driving shaft 



2. A seat as claimed in claim 1 wherein 
the sinuous teeth profiles of the gears are 

of trochoidal form. 55 

3. A seat as claimed in claim 1 wherein 
the roots between adjacent teeth of the gear 
disc are shaped as arcs of a circle and the 
tips of the teeth of the gear ring are shapefl 

as arcs of anoth^ circle of smaller radius W 
than the first circle. 

4. A seat as claimed in claim 3 wherem 
the tips of the teeth of the gear disc are 
shaped according to an envelope generated 
by the positions relative to a gear disc tooth 
adopted by a neighbouring tooth of the gear 
ring as the gears perform a complete rolling 
revolution. 

5. A seat as claimed in any preceding ^ 
claim wherem the guide member is arranged 
such that the eccentric movement of the one 

of the gear disc or the gear ring with respect . 
to the other thereof is constrained by the 
guide member only in the direction paralld „^ 
to the common tangent at the point of con- 
tact of the .rollmg circles of the two gears. 

6. A seat as claimed in claim 5 wherein 
the guide member comprises two portions 
shaped as segments of a cu-cle having their 
chords slidable on the driving shaft in two 80 
opposed recesses therein in a direction trans- 
verse to the axis of the shaft the driving 
shaft being rotatably mounted in and co- 
axial with one of the gear ring or the gear 
disc and the guide member being rotatably ^5 
mounted in and coaxial with the other of 
the gear ring or the gear disc. 

7. A seat as claimed in any preceding 
claim wherein the gear disc is secured to 
the part rigidly connected to the seat rest 90 
and the gear ring is secured to the part 
rigidly connected to the backrest 

8. A seat havmg an adjustable backrest 
substantially as hereinbefore described with 
reference to and as shown in the accom- 
panying drawings. 
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